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In  a recent  discussion'1,  it  was  shown  that  the  two-center 
exchange  integrals  are  most  conveniently  expressed  in  terms  of  certain 
^ auxiliary  functions,  and  <|)^(0(,5l) . Of  these,  the  functions 

^nn  are  more  complicated  ones,  and  it  was  felt  that  a condensed 
account  of  the  recurrence  Method  of  their  computation  would  be  useful. 
In  the  following  this  method  is  therefore  presented  in  tho  form  of  an 
instruction  for  actual  work*  At  the  same  time,  some  minor  modifica- 
tions have  been  made* 

First  step:  Compute  the  functions 

^ A0(oQ,  Ax(ot),  A 2(OQ,  . . , A^cX)  ; 

Aq(c<),  A^  (®0 , Ag(o<) , * * • Ajj{0<)  j 

AQ(oH-5i),  A1(«  t«),  A2(cX  + 50,  . . . A^VX+ol)  ; 

by  means  of  the  reourrenoe  procedure 

Aq(x)  = e*xA»  ^(x)  * (l/x)  [nAn-1(x)  ♦ ®"X  ] • 

For  the  arguments  i x*  0*25,  0*5,  0*75,  * * • , tho  value  of  A^x) 

C 

1 Of.  K*  Rudenborg,  J.  Chem.  Phys * , 19,  1459  (1951). 
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can  be  talcon  from  Kotani»s  Table* 

The  values  of  the  highest  indices,  i._o.,  N,  If#  are  deter- 
mined by  the  recurrence  procedure  which  follows. 

Sooond  step?  Compute  the  functions 


G0(<X),  G1(oC),  02(CX),  . . . 0N(CX)  ; 

G0(«)i  G^*),  08(5),  * . . 0^(5)  ; 

GQ(o<+ol),  G^Ot+fi*),  O2(o<+S),  , . . G^ot+dC)  j 
^ by  moans  of  the  recurrence  procedure 

GQ(x)  = fco"*  [c  + log2x  - e2xEi(-2x)  J , 

G1(x)  s £e~x  [c  + log2x  + e2xEl(-2x)  J , 

G U)  = «{x)  " K o(x)  * 

n n-2  n-2 

For  the  argument  values:  x = 0*25,  0*5,  0*75,  # • ■ # tho  functions 
fQ(0,x) , f0(l,x),  of  Kotani*s  Table  can  be  used  in  ordor  to  oaloulate 
q Gq  and  G1  aooording  to 

Gq(x)  = xfQ(0,x) , G^x)  = xf0(l#x)  - fQ(0,x)  . 

Third  step?  Compute  the  functions 

= 4’nn<“.a*  ' 

for  n = 0,  1,  2,  • . • N;  n « 0,  1,  2,  . . • N,  in  the  following 
way.  First  draw  the  skeleton  of  rules  of  the  table  shown  in  Fig.  1 
(the  diagonal  lines  preferably  in  a differ ont  color)  and  ontor  the 
^ values  for  all  functions  except  the  functions  <j?n-.  Then. compute  and 
ontor  success ivoly  the  latter  using  the  recurrence  formulae: 
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fcfl  * (1/Ha>  £*"  &-1.S  + 

+ets  h.s-i + r\(S> 

-*  ' W°‘+a)] 


If  n = 0 or  n « 0,  or  if  both  aro  zero,  then  tho  torms  on  tho  right 

hand  side  whioh  aro  multipliod  by  zoro  havo  simply  to  be  omitted. 

Each  <h  . is  obtained  by  one  oporation  (on  a calculating  maohino  per- 
Tnn 

mitting  accumulative  multiplication)  following  a simplo  goomotrioal 
path  in  tho  table. 

Fourth  step:  Computo  tho  functions  A^gfo:,#?).  First  draw 

tho  skeleton  of  rules  of  Figure  2 and  ontor  the  values  for  all  func- 
tions except  tho  functions  A^.  Then  computo  and  ontor  suooossively 
the  latter  using  tho  recurrence  formulae: 


Anf!  = «>  K-i.fi  + ^n.n-l  + *„<“>  AS(5>  ] * 


For  n = 0 or  5 s 0,  or  both  * 0,  tho  terms  containing  tho  factor  zero 

have  to  be  omitted.  Each  A - is  obtainod  by  ono  oporation  (on  a cal- 

nn 

i 

oulating  maohino  permitting  accumulative  multiplication)  following  a 
simple  geometrical  path  in  tho  table. 

Fifth  step :'  Computo  tho  functions  4Si(0<*S)  TOd 
by  means  of  tho  recurrence  formulae: 


- An(«)A5ta)  - 

4 4f|(«,a)=9^1>s+1(«,a)  + 


o 


+ 3 [An(o,)A!i+l(5)  + VlMV5)  ] 

- 3 kwM*  + 1 • 
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Sixth  step:  Computo  tho  functions  « • 48 » • • • 48 


by  means  of  tho  roourrenoo  formulae: 


9 € = 86  4£l,*a  + 9 48  + 5 Cl, 51 

- 15  fen  + C=«  ] ' 

A8(8Jl-5,  <jf/=  (21-8)  (21-1)8  <t)°;*‘g+1 

+ [ (2a-6Hi-i)8+  (21-Da-e)2]^'2 

+ (£A-1)(8£-6)2Ctfii 

- (aft-i){2£-3)  (2jfc-5)r^0,,*,l  + 

LTn+2,n  Tn,n+2J 

- (2Jt-l)  (JH-3)2  ^ • 


Tho  sooond  formula  is  valid  for  all  Jl  ^ 4* 


Seventh  step:  Computo  tho  functions  <j)JJj?(o(,S)  for  M = 1,2, 


• « • by  means  of  tho  roourrc  oo  formulae: 


ci4=  Ci)5+i  - to  ^ ■ to  cA+i  • 


o 


